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(54) SHAPE DEFORMING METHOD smooth shape by a user becomes possible. 



(57) Abstract: COPYRIGHT: (C)1 993,JPO&Japio 

PURPOSE: To easily enable complicated shape 
deformation by imparting plural control points and the 
moving destination interactively to the surface of a 
three-dimensional object composed of a polyhedron and 
moving the control points and the vertex in the 
surroundings by depending on the distance from the 
control point. 

CONSTITUTION: Plural control points 102 and the 
moving destination are imparted to the surface of a 
three-dimensional object 101 composed of a polyhedron. 
A range 104 deforming by being affected by a moving 
vector 103 by the compression of the control point 102 
is determined. A virtual displacement vector is 
determined so that the control point 102 may concide 
with the moving destination when the sum of deformation 
quantity is determined and the deformation quantity of 
the control point 102 and the vertex in the surroundings 
is determined by using this, depending on the distance 
from the control point 102. Thus, complicated shape 
deformation becomes possible, the deformation of the 
surface shape of the three-dimensional object 101 can be 
designated carefully and the deformation to a desired 





(19)B*H#ifrr (JP) (12) ^ ^ if^: |^ ^ ^ (A) Cnmm-£®&M&^ 

#^1^5-233780 

(43)&fifl B 5 ^(1993) 9 E 10 B 

(50intci. 5 mimn frftmm&n f i mm-mmm 

G 0 6 F 15/62 3 5 0 8125-5L 





ffiBW4-a0447 


(71)tfJglA 


000005108 








tt^ttBitSSfPFr 


(22)fcHSB 


¥^4^(1992)2^180 










(72)%HJ# 


IMF 








jgrnfcs^msis^g i ts28o#«6 














(72)§fcBJ§# 


mm mi* 








Mtmrn^n^M^m i t g28o#jfc 






































(74)ftSA 





(54) [ns9j4>«ft] rnvtrntexm 



(57) [£jft] 

[gift] *ffiff*»b«l«SftS=*3c*fl:*KK:*teW 

<5o 




(2) 



- 2 3 3 7 8 0 



1 

»/&Ci(lSign)£atTX r&Wi^t F/V-Vi (l^i^n) 

vile— {gffltfj&Sfay^ h/vwi(igi 

[H*53] *n£**C>*9;>«— *k«r-5- 

lin{@Ao t $ ©IEl*©kffiF©ltt;:»J£i-5 r Sri* 
[0 0 0 1] 
[0 0 0 2] 

[«*<£>&*] =1^^ — ^^7^>f y^^CAD*if 

[0 0 0 3] H&Tcgee^Vi^^ LTftV t 

%\a*s T4 -4 f f-n>t°^ — 9?*7'7 4 

T^K T^y-ir— >3^X^ 2, 9 (1982^) 
^6lH^^?>^68H (IEEE Computer Graphics and Appli 
cations, Vol. 2, No. 9 (1982) PP61-68) f£*3VvcSfe 

[0 0 0 4] . .xA =x^tTa— 

77>fy^, 21, 4, i///7 7' 87 ^^77^ 
^T^n^y^ (1987^) ^17H^<b^24H (AC 
M Computer Graphics, Vol. 21, No. 4, SIGGRAPH '87 

Conference Proceedings (1987) PP17-24) {^V^T 



So 

[0 0 0 5] 

[0 0 0 6] *^Kral6<3«, ^^Ew4>-Ci(j^L/t 
[0 0 0 7] 

[iitJB«r*wiw-5 ±tag«j^«)*-r5fc 

»W)5fe?rA^i-So 1M#M*n©ra*a» 
jR«**fl!)M^ir5ri4, fMWKH«r'h3< U iS»t 

[0 0 0 8] 

IAMB] =»C7c4fc(*«Bi^«l»jSi:»»'«^ Ytv^Xfi 

40 #k^t - 1 * < fsf a©» e> 

[0 0 0 9] 

oi) ^t^V (307) {c:^ l (201) , ^nm^^i 

m-tz> ft£>iz.m%tcD ffl®&ao2) b&m^? h/w(io3)Sr 
50 ■^•?^fcj:oT»8«jfcA*-r*(202) 0 act, mm& 



(3) 



5-233780 



•tfem^? h/KO»#JEia(104)Sr«-»"fS(204) o #; 
ftO»jSCio»»»isvi|c:*L<«SJ;5^ {R«W 
h/W402)£3R»5(205) o ^frSrffl^T, » 

T#»fi(206) o Sfcfc, *o*»*^»fiiSr*«>, *J 
»^Ci<D»»a*svi^« L < *5 «t 5 \z$m-tt> (20 
3) 0 

[0 0 10] H2^*t"toa&fT5^^7 : 'AO«riKSria 10 
5^<Offi«i:SSttttf«<303)«:. W«r^p^7 

a 004) j: ^x^w^(om^<omM^m^ s 

«{ t sski*« 005) fcaafci- s o (102) <D&m t & 

W}s<? h/Kl03)f*, ^9**©A;/j3£tt(301)S:fli^T 

^-if ds»ew^A*-rs (202) o if *«iaa£H (306) 

tt, ie«^B(302)rt<7>7 (, ^^7^^^SL, 7*4*7 

[0011] JEJLT, ^MSrHJfcTcSi^^/KD^If^ 20 
di&ffli- 5 SMfcfcl fi: El 4 a> HI 6 * \z «fc 9 n 

[0012] ( 1 ) H^Ttffi^^/KD^f-V >-60^^(D 

V7 = All Wl + A12W2 +A13W3 
V2 = A21Wl+ A22W2 + A23 W3 
V3 = A31W1 +A32W2+A33W3 



[0 0 13] (2) h/W^i^HKlo^T 

mfcvimv) P (401) c£>©rffi[g| (404)£JL5 ^Sk*^ h 
tt, (403)0 J: 5J-*5r i^sfc^So ^ib 

[0014] 0J*Ji, »*3g3T?*Lfc«J: 5 i-. fflm& 

m<ossm(om^^ e>2#a <©i. 5ffl?<z>ffiSrSr»»«sia t 

±5fc, «0»jR^TOfflrtlM«Aofcfc#coE|«o 

[0 0 15] (3) {KBftfcSEfft^ h/Wro^T 

U<*S±5i-, <S«tt*«ffi^<^ W^SrftSf-JioT 

[0 0 16]«(1 H5<^J:5i-#J*P^S3O0*^ 
Mo^t#*l5 0 SWk*^ h/US:Vl, V2, V3^ 
<SSW*3Effi^<^ h/U^Wl,W2,W3^-r^ 0 r<z>£#, Ai 

[0 0 17] 



1) 



[0 0 18] tm£th£ 0 

[ooi 9] rrr% &jfrhj&i^<D&&mki*. &j 



^9, (RffltofcSEffi^ h^Wl,W2,W3ttW-Jf-C#-5 c 
[0 0 2 0] — J&^te, 
[0 0 2 1] 
1*2] 



7=1 



[0 0 2 2] t?**ttSo 

[0 0 2 3] (4) ^Tf^SMoV^ 



(*2) 



(/=1,2," 9 n) 



50 



t, W»jRd»6<Z)BB»t^«flFbfcll?»Aatt, a = f (r) 

d«±<DttOi:*SI!B*-ea>0, 0*Jx.tf, 
[0 0 2 4] 



(4) 



&ffl^5- 2 3 3 7 8 0 



[SSC3J 



f(r) 



I 0 



(1+cos(k- rld))l2 



(0<r<d) 



(&3) 



[0 0 2 5] k-ttH-££\>\ &M<7>TM&^1$I I 1Z>&]&& 

[0 0 2 6] £A±co i. o i;Lt« #3§8HS:ffl^T, 0 6 
[0 0 2 7] 

[Hll] 



10 



20 



: [EaoS<z>ffi¥&K91] 

[H i ] ^mcr>vm<Dm^tm 

[12] 2] **WeD«iffi<D«t®E 
[1213] ^igwv-^^A^fiicll 

[1214] ^i&-<^ YJ\<(D&W$mfr-l£.0>W;'&(DW*tk%. 
121 

[1216] ;^QIll£J:5ftMfc£Jg<Z>K9llBI 

10 1 •••^ffifta^tg^^SH&^ffc, 1 0 2-ffi| 
1 0 3-- ^»-<^ h/K 1 0 4 - -#K)'<^ h^(D 

&wmm. 40 i-ae»-t-5H*5E*«s©«j«jp, 40 

0 4 - -^I*^B#W»fSll 0 
[@4] 



H)4 




#HB¥5 - 2 3 3 7 8 0 




102 Cl C2 



✓202 



.204 



(6) 



&ffl¥-5 - 2 3 3 7 8 0 



[El 3] 



^^302 



-303 



^s^y305 



-304 




